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Patent Assignee: INT BUSINESS MACHINES CORP (IBMC ); IBM CORP (IBMC ) 
Inventor: BITAILLOU A; DALAL H M; FALLON K M; GAUDENZI G J; HERMAN K R; 

PIERRE F; ROBERT G 
Number of Countries: 005 Number of Patents: 005 

Patent Family: 

Patent No 
EP 747954 
JP 8332590 
EP 747954 
US 6259159 

JP 3393755 

Priority Applications (No Type Date): US 95476474 A 19950607; US 97794982 A 
19970130 

Cited Patents: No-SR.Pub; 3.Jnl.Ref; JP 62117346; US 4673772; US 5075965; 

US 5130779 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
EP 747954 A2 E 9 H01L-023/485 

Designated States 
JP 8332590 A 
EP 747954 A3 
US 6259159 Bl 
JP 3393755 B2 



Kind 


Date 


Applicat No 


Kind 


Date 


Week 


A2 


19961211 


EP 


96480060 


A 


19960507 


199704 B 


A 


19961217 


JP 


96144673 


A 


19960606 


199709 


A3 


19970507 


EP 


96480060 


A 


19960507 


199731 


Bl 


20010710 


US 


95476474 


A 


19950607 


200141 






US 


97794982 


A 


19970130 




B2 


20030407 


JP 


96144673 


A 


19960606 


200327 



(Regional) : DE FR GB 
9 B23K-035/22 

H01L-023/485 

H01L-023/48 
9 B23K-035/22 



Cont of application US 95476474 
Previous Publ. patent JP 8332590 



Abstract (Basic) : EP 747954 A 

The interconnect structure includes at least one solder ball (18) 
on a substrate (10) . Part or all of the solder ball is coated with a 
low m.pt. metal (23), having a lower ra.pt. than the m.pt. of the solder 
ball. The interconnection has a lowered ra.pt. only at the tip of the 
solder interconnect height, with the eutectic alloy, formed in a low 
temp, cycle, localised to the top of the solder ball. The solder balls 
are capped after reflow. The capping metal may be Bi, In or Sn. 

The solder ball may be high or low m.pt. solder of C4 . The 
substrate may be an organic or ceramic substrate, either single layer 
or multilayer, or may be an IC. Pref . the capping layer thickness is 
chosen for a eutectic vol. between 10 and 20 percent of the solder ball 
volume, with an average cap thickness between 15 and 50 microns. 

USE/ADVANTAGE - Direct chip attachment to any higher level in 
packaging substrate; allows several assembly and rework cycles of 
semiconductor module; temporary joint of IC to chip-level burn-in 
substrate. Increased solder joint reliability; provides module 
compatible with wafer-level electrical test and burn-in; avoids 
substrate tinning, and reduced interface stress. 
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T, (6K^«©H, #|;UfXX2 3&tt%l,tz'&<D* 
^BJ©«ii©»rffiS:^-r. *MXX2 5 £7X7 2 0 
©±Ktt»$1i\ ^©»^fe«^T?^»©^fC«to 
Ti&SU &-5^(i*f89§©XX- fcT>X- Xn 
-fcX©&T7X7aft£&jrr£3„ l34£j!,;5,J:#fr 
Si'Stc, tiAXctf-in 8 -e-©±B5o— mztzW 
XX 2 3©SSSr#-T^o «AXc#-JH 8©±8BI;: i ft 
S&XX2 3©i/7^>Jc^i;T, 7X7 2 0©/P£t;: 
ftofc®«&ftglCX-f 7 • X>y v2 4*5jg^$n-5J; 
5 IC 7X7 2 0 Srffrre^-S. 
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[0 0 4 7] E5«, iffi?X^3 0, 0lJx«^MVX 

7 3 o KZZfiLm&itLtzWsD, m i ©te/iXctf-ik i 

O iC, t-f7-I-y^2 4 iWiAXctf-ly 1 8 SrlR^T 

£5. &R7X73 0«, M-ffilCfc'tt^^X-y^^X 
U -^tltC-toTX-fX -17^3 457X^3 0©- 

6 \Ztt,? <fc 5 (C, flilM 3 2 (i, U 7U-\thjtz-$-)\, 1 
10 8©¥#«i6lCiI£T3<a&£#-r5. 

[0 0 4 8] @5©te©&Jl7X73 0 

LT, teBJi,&&fll©lf 2 3. ^«XX2 3£ft»Lfc 
&©#fg9i©*j6©»rffi£jRt. M6XX3 5SYX 

\Z&?T®£?Zfi\ £&«#8HJ]©XX • *r*y¥> 
X- Xa-feX©&T7X7§#£gg«-e££. S6£jl 
-5<hW^*^i5H> liAfc#-JH8lt -€-©±H© 
-&KXcttXX2 3©»fi£#f5. «A/fc*#-/H 8 
©±gKlCi^ili&XX2 3©7 7«7>lCJi£;i;T, TX73 
20 0<nmi£\Z%t-oTzmWtz®m\Zl--l7 • X^-73 4*^ 

^$ti5 i 5 i;yx? 3 o *f ^Tts. 

[0 0 4 9] B7I1 02CXX- *\ y7ttZ\t/vfz 
*-/l/&^^7> ? 4 7€r^T-rs*-H4 5(cS-&Lfc^ 
©^©KM^-To )<^7y4 7li SSfclWyH^ 
nJtrr&£o WA««4 7^t*fi, XX 

• *vy7tf2lt/utztf-)itmiaL. zXt\t/vtz<D 

tt, A ik Co. Cr, Cu, Fe, Ni, T iw, S 
HlfcCrtCu, AuttffiLtCrtCu, 

30 -5-n6©-&&a>e>fc£Xji'-Xfr£>ji#;-f-5. *-H4 

«x#^->s^e^$ns. 7i/*->x/Hr® 

[0050] ^$ns*K^4 3©»a. \t/uf~# 
-)v i 8 o±.B\ztf%-rz>&M&&m 2 3 ©«tcft#-r 

IXcrttoT, a*?T5iSll^JS+v>yX©JP$ 

a. 1 8 o&i&om 5 /1— t > h ~^ 3 0 

/1— !f$L<im^-JH8©#«0«|l 
0/1— t>h~i&2 0/1— fe>b©#B6#«#*§f ( tt.5 
^©-Ccb-S^t^SLK 

[0 0 5 1] tij ^t> • YX?6i:©YX?Sf It 
•5^5tE©^ffiT^ 7X7©llffi&7* h"YX + >X 
U z.y?->y?%Z\t\Z&^TK&TzUMn*W$L\s 

tz. z\<ommt^y^>if • mjxrit ^©ats 

< ^ D*^^©F»3^Tg/h'(SlcB-r-&X 
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(7) 

11 

t£^U-e&-5©T?. H7-I7yll C4£fc«ttA, 

«#-jhc it a u a A^js-^Kiifcfflaa 

±j$©<fc5f;:, £©mflli. ^Ivxi/Sfrl*^ 
t, VW3 0O±Bfc^--f y • XyJ?3 4*tJBj£3 

n, ftii;iOvx^3 ottt^#-;n sowkiz; 

[0 0 5 2] ittBJ©fej&(c, f^i&IWlASM 
1 Oil/TttJBL&tf, ««1 Oli. ifl 
ttStt. -fey3y:>*1g. £B-fey 3 y 
IS®*!? 1 y ^ 6 fc s 7> 6 S*?t? t £ . 

[0 0 5 3] XX2 3©&«J1«. Bffifcli*, *^tf 
-A^^, ttftof, fc^©o#, Sfc«aA*ffi^ 

1 8±(C#»T^5. 

[0 0 5 4] ±^©±5fc, U7a-tiA,£#-*i 8 

< «, ithtztf-jMoemmmm 2 0 a— fe > h ~m 8 
oa— b>h**-vy Myy$%z.iL, $e.icff*u< 

«, ttA/£#-^©aWiffi©*?)3 OA— fe>h~i®5 0 

[0 0 5 5] filUt^JR2 3<Dm*m?Z\t/uJ£tf-)l 
1 8«-J&fC» #C©K)I/©Ayy-j»^- 7-fe>7 
U 4 5&,h\ mWt7-t>7V 4 5 £g« 1 0 SHJ&T 

[0 0 5 6] 

[0 0 5 7] SISB^l 
*»W©*»*J±l^D-feX*«yBl/T, Mfrtya 
-^SfMSLifc. ft*©«A,fc*J|?-;H 8©±KXX2 40 
3©*^yt>^l*^Ufc. M^X©#»Ufctt« 
Jlte, JPS^Jl 3~5 0 3?D> (0. 5~2. 03 

©±t#»-r^XX©«tt, #-HSfctta6184 5rt© 

stuisfcffWM 7 &^£i;:s5©tc&g&Mi!ttA/;£ 

nroSfiitfjPStioT. &m. b&a»t>TBfB© 
#■£*©#******. K«jfi[f^«#-;n 8 ©ft 
«**a*D 6 . 6~16. 4X10"mm 3 (40~10 
0fiC*5;W TifcS*^, #W4A,£4 3©fMitt3. 50 



3 2 5 9 0 

i2 

3~5. 7X1 0" mm 3 (2 0 ~ 3 5±L3iS.)l/) T?$> 
[0 0 5 8] «±, *»WlC3^Ti|»ft©»*LViS(dt 

BmtmmisTmm\zisiWLit&, ±m<D®w\zmt>-& 

T, 8stf©#«F8t#©«BBtt, *8S>3©*©*S»t5«J:tf 

«#ic^tns^©«fc5^^e.(0^*a, »iE^j;t;^ 

[0 0 5 9] StS&ibT. *«W©*J*lCHUTaT 

©*Ji*iB^-r-5. 

[0 0 6 0] ( 1 ) < £ 1> 1 -ZXDtehtztf-JlZG 

i :3©fc»£&«©««*:rr.5S«&#a., WE^ia 

(2) ^SBttA.^*— ju*t» mmmt/v 

mtth. ±e (i) trfa«©ffiss^jt. 

(3) Dteaifi^, t?s-y 

(1) CBttOffiSSaNffift. 

(4) ffififil|j&&J|#t. k'XVX, -Y>^A» 7.X 

tmmttz. ±b (i) tffi«©*sgiK«jg. 

(5) i»B«»jist*jii©Ji**-r*f^«#-;w». # 

(I) lcE«©«5&$«§jt. 

(6) Wf|B««tt7-fe>^U*t, iC^yX. n>^> 
ft, ±IB (5) tCf2«©fflS^«ig. 

(8) j»E*«tt7^-5 1 irffl©#»««, Au, Co, 
Cr, Cu. Fe, Ni, Ta, Ti, T i w, gffiU 
fcCrtCu, fei^n60^^5&5^-^ 
sa#?an«::i*lM»tr«. ±B (7) lcB»©ffi 

(9) WE««tt7-i'-9 ; Y*^75:<ifelo©rtgg« 

±b (7) izmm<Dms.mffiffi. 

(10) WBffiBi^R*¥yX©J?3*<, WBttA,« 
5p-;P©fr«©i^j 5 /t— fe: > h ~*9 3 0 /I— fe: > h ©& 

n*M**!ift-r«iit&i»afr*, ±b (d cb* 

©ffiS8M#§ji. 

(II) i(Bffiffi^**¥yX©J?^^, »SL< 
tt, *EttA/«#-;P©#«©»l OA— fe>h~#52 
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13 

o n— t > f o&Mfrmz ttft-r-s. c i zftmt-rz. 

±E (1) KE«©*BS&J£#!jg. 
(1 2) WIEtt^fc:^-;^*iS)<^:XX©-&^e«fiES 
tl. ^oMfS^^^*>>2/t— fe>| — i^lO/t— fe>h 
©XX£^&;r<!:£!ft@i-rs > ±13 (1) [CEiR©ffl 

(1 3) ffiE«^ctf-;U#&£XX©l^fc^6#§$3 

h<D®*-e;tSZt$:®®t?Z>. ±E (1) tcE%©ffl 

(14) ffiBffilt£&H*-r yyoT^JPa«»»i 5v 

±E (1) KBttattSttttMS. 

(i 5) iWBia/^tf-Jvat, pb. bi, in, s 
fr$m®.2ftz>zt&ftWiffz>, ±b (i) \zmmo 

(16) hue* * » #«A/fc*#-;p©4>fc < 1 *>- 
2 ©««±©g«t£ ? ^ * tca^s ns n t 

±13 (1) £E*©ffi£i*ttf!&. 

(17) WI3««tt7^-5 1 ^ffl©»jBf*t. Au, C 
o. Cr, Cu, Fe, Ni. Ta, Ti, Tiw, SE 

^*»6a«?sn*ctft»«tr*. ±ib d6) ice 
*©tes&ja*ji. 

(i 8) KrE»2©s«*t, *«a»*^uir*fc»a-fe 
7 s. v t> UK* u +• a» e & * ifjv- sa#i s n« 
ri^atn, ±e d6) ici3e©ffissi^«i 
ii. 

(19) IWB#«IIIM l *'J'V > *t. HJtt*t8@K*-fr 'J 

^"*6a*isn*i:t*iM»tr*. ±e (is) ce 

(20) mmm&mm®&*r*wma>ttm<* 

±E (1 9) CIBMOffiSffiRffit. 

(2D mtiyu^zf^mm^^'j^motm 

S*H»trs. ±E (19) fcE«©«58SKi#|jS. 

(22) i»EffiM&&«a*, WlE^4^«f#-;^©*t^^ffi 

©£> 1 0/-?— fe>h~*D9 OA-t>h$+t-ylf>J/ 

■r*rt*i»ati-*. ±e (i) tcEm©ffisaM« 
a. 

(23) ffire<KM£&fw. »*l<«, «nE^«# 

-;U©®tHS©#>)2 0/1--fe>h~ifo8 0/t— fc>h£ 
*lr-ytr>^-rsci:5:#IS<h-r^, ±E (1) ICE* 
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(2 4) ttEffiH£&JR#t, 3 £ L<«, SJI3« 

>hft*irytr>i^r*c:ts»afr*, ±e (d 

(2 5) ME«i|jS*JB«tKIBtt^&*j|?-ji.s^K:a 

■rsciswafr*. ±e (d KE«©ffis««i! 

[0ffi©ffi^^iSHJ] 

(BLM) ew-rfie*©C4«0(!ffflH-C*<&. 

[02] ®fiJ^&S©**y7#01©l35i&©C4#SjI 

[0 3] 77.9£ftB£-a±&&©, 01©C4fJA,fc* 

#-;i/©»rs**r*^w©-sijsjgffis^-r0TS. 

5. 

[04] 0 3 ©7X9 Stffl LTffilMIffli&Wf 
Lfc&©#|glJIJ©«jg©»rjS0Tfc£. 

if [0 5] ^©vx^see^-e-u^©. 0i©c4« 
^fc*Il^-;^©»f®&*•r*^w©ffl©§lifi^ffi<£^•r0 

[06] 0 5©*6©vx^^fflbT«H^S©BS 

[07] 0 2©xX-**y:/tt#«^#-;P£;*j- 
F • **7^l£&&L;fc|£©-?-©»rBS0T<&5. 

10 5S*-h 

1 2 HP 

30 1 4 ±ffl 

1 6 JSM 
20 *| 

22 mmm 

24 MP 

2 5 0&#-F 

2 6 BBP 

3 0 ICJ-yT' 

3 2 A«^«ye« 

3 4 ®m® 

40 3 6 A9H 

3 8 \i/ u tztf-)\, 

4 1 IMMI^t-^ 
4 3 

4 8 *-;W^7V (BLM) 

5 0 aSS^y^^St^a-^ (DCAM) 
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(9) 

[01] [02] 



W8-3 3 2 5 9 0 
[03] 




[07] 




15 <72)Sg?H# 71/t'J ^ • KX-;V 
(72)*M# y-X-^^r;P-7rn> !75>X91540 U^l • x • ^ 

7*»J*£*B13850 -^-3-^? /PJ^an+yh 6 

xX^M-F • 7^-3.- 344 (72)fgBJJ# y 3 Jk/a • n^-jl, 
(72)fgBjJ# v->- ^a— \Z7'H*?t>X4 ^^>X91590 tf-^J* Ua-F- 

7j*U#£*B10578 Za- 3— 7 • 7xM 01 

-r^Xt-i^ • Uy5> • U— H 38 
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